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Fluid Extractor 



Field of the Invention 

The present invention relates to a fluid extractor, 
5 particularly though not exclusively a mucus extractor. 
Background of the Invention 

A conventional mucus extractor comprises a small jar, a 
lid to the jar having two connections and a pair of tubes 
one connected to one connection and having at its free end a 
10 mouthpiece, the other connected to the other connection and 
having at its free end a nozzle for insertion into a new 
born baby's nostrils and/or mouth. In use, the nozzled tube 
is inserted into the baby's nose for instance and a midwife 
sucks on the mouthpiece to draw mucus from the baby's air 
•15 passages to assist its initial breathing. Because a midwife 
can be extremely busy at this stage in the baby's birth, she 
may omit to notice the complete filling of the jar wxth 
mucus. Then she may suck up mucus into her own mouth. Not 
only can this be extremely unpleasant; but also it is 
20 potentially dangerous as regards infectious diseases. 

British patent specification No: 1,273,742 describes a 
mucus extractor suffering from this defect. It has an inlet 
for mucus to a container which is oppositely directed to a 
suction air outlet from he container. However if the 
25 container fills to the level of the air outlet, mucus wxll 
be sucked up. 

British patent application specification No: 2,017,497A 
describes a mucus extractor having an inflatable inner bag 
separated from an outer chamber from which suction air is 
30 withdrawn. 

The Invention 

The object of the invention is to provide an improved 
mucus extractor. 

According to the invention there is provided an 
35 extractor comprising:- 
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a vessel for receiving extracted fluid, the vessel 
being closed in use except for a fluid inlet connection for 
allowing fluid into the vessel and an air outlet connection 
for allowing withdrawal of air from the vessel; 

a flexible diaphragm arranged in the vessel to 
divide a separated space within the vessel from a fluid 
receiving space, flexibility of the diaphragm allowing 
increase in volume of the receiving space on concomitant 
decrease in volume of the separated space with withdrawal of 
air therefrom; 

a fluid inlet tube connected to the inlet 
connection for conveying fluid into the receiving space; and 

an air outlet tube connected to the outlet 
connection for withdrawal of air from the separated space. 

It is envisaged that the extractor may have uses other 
than as a mucus extractor, for instance as a lock preventing 
ingestion of liquid from a pipette. However, since the 
extractor has been invented for use as a mucus extractor, it 
will be described further in this context. 

For use as a mucus extractor, the air outlet tube is 
provided with a mouthpiece, and the fluid tube is preferably 
provided with a nozzle. 

In use the nozzle of the mucus tube is inserted into a 
baby's mouth or nose and mucus is withdrawn by suction on 
the mouthpiece of air tube. Suction causes deflection of 
the diaphragm with reduction of the volume of the separated 
space and increase in volume of the mucus receiving space 
into which mucus is drawn, since there is no appreciable 
pressure differential across the diaphragm. 

Should a midwife go on sucking after the diaphragm has 
moved fully to cause- the separated space to be minimized and 
the mucus receiving space to reach a maximum volume, the 
mucus cannot be sucked up the air tube because the diaphragm 
provides permanent separation. 

An additional unexpected advantage is that should the 
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mucus receiving space be full with air and/or mucus and yet 
further mucus still need to be extracted from the baby, that 
in the receiver can simply be expelled by tipping the 
extractor and blowing into the air outlet tube and expelling 
the mucus via the inlet tube into a suitable receptacle. 
Then a further extraction operation can be effected. 

Preferably, the flexible diaphragm is adapted to at 
least partially invert between an initial rest position in 
which the separated space is at a maximum volume and an 
ultimate position in which the separated space is drawn down 
to a minimum volume, the diaphragm having at least one 
peipheral region at which it undergoes substantial angular 
deviation between its initial position and its ultimate 
position. The extractor will be manufactured with the 
15 diaphragm in its initial rest position. Should it have 

become displaced prior to use, blowing into the air outlet 
tube will restore it to its initial position. Then the air 
pressure can be released prior to use to leave the diaphragm 
in its initial position. 
20 conveniently, the flexible diaphragm has two peripheral 

regions at which it undergoes the said substantial angular 
deviation and a central area bounded by one of the said 
regions, tthe central area being substantially flat in both 
the maximum and minimum volume conditions of the separated 
2 5 space. The other of the said regions may be adjacent a 
fixed edge of the flexible diaphragm. Alternatively the 
diaphragm may have a generally tubular portion extending 
between a fixed edge and one or both of the said peripheral 
regions at which it undergoes the said substantial angular 
30 deviation, the peripheral regions being arranged around the 
tubular portion. In this case, the other of the said 
peripheral regions (where two are provided) is at a 
peripheral fold in the generally tubular portion of the 
diaphragm. 

35 In one embodiment, the vessel is symmetric, the 
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diaphragm peripheral being captive at the plane of symmetry. 
Although the diaphragm may extend at rest in this plane of 
symmetry, preferably it extends out of the plane to lie 
close to or in contact with a sidewall of the vessel on its 
receiving space side, in order to maximise the usable 
receiving space by causing it to be a minimum prior to use 
and to allow the diaphragm to cross the plane of symmetry 
without resilient tendency to return to lie in this plane 
(which tendency would have to be overcome by suction on the 
air tube). The vessel is preferably provided with ribbing 
internally extending from the connections to avoid suction 
of the membrane across the outlet connection in such a 
manner as to close it prior to complete evacuation of the 
space being evacuated. 

In another embodiment, the vessel has a removable, 
sealing lid incorporating the inlet and outlet connections, 
the fixed edge of the diaphragm is fixed to the removable 
lid and the diaphragm depends from the lid. 

To help understanding of the invention, two specific 
embodiments thereof will now be described by way of example 
and with reference to the accompanying drawings in which 
The Drawings 

Figure 1 is a cross-sectional side view of a mucus 
extractor according to the invention on the line I-I in 
Figure 1; 

Figure 2 is a cross-sectional underneath plan view of 
the mucus extractor of Figure 1 on the line II-li in that 
figure; 

^ Figure 3 is an enlarged scrap view of a detail of Figure 

Figures 4, 5 and 6 show diagrammatically use of the 
mucus extractor of Figure 1; 

Figure 7 is a cross-sectional side view of another mucus 
extractor according to the invention on the line VII-VII in 
Figure 9 ; 
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Figure 8 is a scrap view of a detail of Figure 7; and 
Figure 9 is a plan view of the mucus extractor of Figure 

7. 

First Embodiment 

Referring first to Figures 1, 2 and 3, the mucus 
extractor has a vessel 1 which is an assembly on a plane of 
symmetry 2 of two injection moulded shells 3,4. The shells 
are of clear plastics material such as acrylic or 
polystyrene. Each, identical, shell is of trapezoidal 
shape, being initially open at its base plane. A rim 5,6 is 
provided extending outwardly at the base plane. In the 
surface of the rim 5,6, which will mate with the other 6,5 
on assembly, there is provided a continuous groove 7,8 
extending around the entire rims 5,6. Inwardly of the 
grooves 7,8 the mating surface of the rims 5,6 is relieved 
9,10 to leave a small gap which is occupied by an edge 
portion 11 of an elastomeric diaphragm 12 of neoprene, 
polyurethene or natural rubber. At its edge the diaphragm 
has a bead 13 captive after assembly in the grooves 7,8. On 
assembly of the diaphragm to one shell, typically 3 into 
which the diaphragm 12 extends in its free state, and of the 
other shell 4 to the one, the two shells are welded, as by 
ultrasound, or adhered together at the rims 5,6, thereby 
sealing the diaphragm to both shells. 

Each shell 3,4 has an integrally moulded connection 
spout 14,15 to each of Which is connected a tube 16,17. 
With the diaphragm extending towards the shell 3 in its free 
position, the tube 16 becomes the mucus inlet tube and is 
provided at its free end with a nozzle 18 in the form of a 
slight tapering of the tube. The other, air outlet, tube 17 
has at its free end a mouthpiece 19. To avoid suction or 
pressing of the diaphragm against the inner orifice of 
either spout 14,15 without the diaphragm lying close against 
the rest of the respective shell 3,4, ribs 20,21 extend on 
the inner surface of the shells to the opposite ends thereof 
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thus providing fluid coonunication from the spouts to the 
other ends of the shells. 

in use. With the diaphragm 12 initially iyi„g close to 
or agaxnst the shell 3, because of the shape of the 
dxaphragM as moulded, the separated space 22 betveen the 
diaphragm and the other shell 4 is at a Maximum, see Figure 
4. Thxs space 22 is separated from the mucus tube 16 by the 
diaphragm. On insertion of the noz.le 18 into .ucus anl 
10 ITT" °" " ''^^ mouthpiece 19, the volume 

LT VrT^ " ^""^ ■^^-P*>"9- — away 

from the shell 3, see Figure 5. This movement leaves a 
mucus receiving space 23 between the shell 3 and the 
dxaphragm. Mucus 24 is drawn into this space 23, until the 
diaphragm lies fully against the shell 4. see Figure 6 
15 Thxs results in substantial angular deviation of adjoi;ing 
parts Of the diaphragm at two peripheral regions 25^26 

:::::: iirrrr !-!."^"'^ ^ - — agm. 



Which is f '/ ""' ' " °* ^"e diaphragm 

20 r id in th °' ^aphragm, figure 

4, and in the fully inverted position. Figure 6, of the 



25 



30 



35 



dxaphrag^. The angular deviation of the diaphragm is 

approximately 14 0°. 

fro^'^H^r""'""' " ^'"'^ extracted 

from the baby, the already extracted mucus 24 can be 
expelled into a suitable receptacle by blowing through 
mouthpiece 19. ^ further extraction can then be carried 

21' .1 r "'^ air tube 17 

Second Embodiment 

Turning now to Figures 7, 8 and 9, a second mucus 
extracor will now be described, it has a vessel 100 
comprised of a tub 101 and a screw-top lid 102. The lid has 
a mucus xnlet connection 103 for a mucus inlet tube 104 and 
an air outlet connection 105 for an air outlet tube 106 
Depending from the lid 102 within the tub 101 is a 
d.aphragm-guidi„g, circular cylinder 107 and a plurality of 
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resilient, catch fingers 108. Both lid and the tub are 
injection moulded of material such as polyethylene. The 
fingers 108 are arranged circularly around the cylinder 107, 
outwardly of a circular bead 109 integrally moulded on the 
5 inner face of the lid. 

A tubular diaphragm 110 is fitted over the guide 
cylinder 107, with a radially extending rim 111 captive by a 
ring 112 held by the fingers 108, see in particular Figure 
8. The ring 112 has a bead 113 opposite the lid bead 109, 
10 so that, when the ring is snapped into position held by the 
fingers, the diaphragm rim 111 is sealingly fixed to the 
lid. The diaphragm has a tubular portion 114 extendxng 
outside the guide cylinder 107 as far as a peripheral S fold 
115. Beyond this, the diaphragm extends as a further 
15 tubular portion 116 to a central bottom 117, which is 

substantially flat and closes the tubular portions of the 
diaphragm. The tubular portions 114, 116 are of 
substantially the same length. The diaphragm divides the 
internal space of the vessel 100 into a separated space 122 
20 and a receiving space 123. 

In use, a nozzle (not shown) on the mucus inlet tube 104 
is inserted into a neonate's nostril and suction is applied 
to a mouthpiece {not shown) on the air outlet tube 106. The 
diaphragm is displaced from its rest position in Figure 7. 
25 on progressive displacement, the S fold 115 rolls upwards 
inside the guide cylinder 107, with the diaphragm locally 
inverting and deflecting at the S fold through 180°. The 
lower tubular portion 116 and the central bottom 117 of the 
diaphragm move up towards the lid. The fully displaced, 
30 inverted position of the diaphragm is shown in dashed 

outline 118. In this position the corner 119 between the 
tubular portion 116 and the central bottom 117 turns 
inside-out with an angular deflection of 180°. To avoid any- 
possible bowing of the central portion 117 closing the air 
35 outlet 105, ribs 120 radiating therefrom on the inner face 



I 
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of the lid 102 are provided. It will be noted that although 
the diaphragm deflects from bottom to top of the vessel it 
is of smaller diameter than the tub, therefore the maximum 
volume displaced by the diaphragm is less than the total 
volume available for receiving mucus. Accordingly, at least 
with one deflection of the diaphragm, air is left above the 
mucus drawn into the extractor and the mucus cannot syphon 
back out when the extractor is stood with its flat bottom 
121 on a level surface. To render the diaphragm light and 
thin, it is of blow-, vacuum- or dip-moulded elastomer such 
as silicone rubber. 

Should the mucus be required for analysis, the lid 102 
can be replaced by a conventional screw top lid. 

The invention is not intended to be restricted to the 
details of the above described embodiments. For instance, 
the two shells 3, 4 may have resilient formations such that 
they clip together on assembly, captivating the diaphragm 
and sealing it to each of them. Alternatively, where the 
diaphragm and the shells are all of the same material, for 
instance polyethylene the diaphragm may be welded or 
adherred to both shells. The lid 102 may be resiliently or 
indeed permanently secured onto the tub 101. The diaphragm 
110 may be bonded onto the lid 102. The rolling diaphragm 
may be replaced by other configurations such as a 
hemispherical diaphragm or a bellows diaphragm. 
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1. A fluid extractor comprising :- 

a vessel (lylOO) for receiving extracted fluid, the 
vessel being closed in use except for a fluid inlet 
connection (14; 103) for allowing fluid into the vessel and 
an air outlet connection (15;105) for allowing withdrawal of 
air from the vessel; 

a flexible diaphragm (12; 110) arranged in the 
vessel to divide a separated space (22,122) within the 
vessel from a fluid receiving space (23; 123), flexibility of 
the diaphragm allowing increase in volume of the receiving 
space on concomitant decrease in volume of the separated 
space with withdrawal of air therefrom; 

a fluid inlet tube (16; 104) connected to the inlet 
connection for conveying fluid into the receiving space; and 

an air outlet tube (17; 106) connected to the outlet 
connection for withdrawal of air from the separated space. 

2. A fluid extractor as claimed in claim 1, wherein the 
flexible diaphragm (12; 110) is adapted to at least partially 
invert between an initial rest position in which the 
separated space is at a maximum volume and an ultimate 
position in which the separated space is drawn down to a 
minimum volume, the diaphragm having at least one peripheral 
region ( 25, 26; 115, 119 ) at which it undergoes substantial 
angular deviation between its initial position and its 
ultimate position. 

3. A fluid extractor as claimed in claim 2, wherein the 
flexible diaphragm (12; 110) has two peripheral regions 
(25, 26; lis, 119) at which it undergoes the said substantial 
angular deviation and a central area (27; 117) bounded by one 
of the said regions, the central area being substantially 
flat in both the maximum and minimum volume conditions of 
the separated space (22; 122). 

4. A fluid extractor as claimed in claim 3, wherein the 
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other (25) of the said regions is adjacent a fixed edge (11) 
of the flexible diaphragm. 

5. A fluid extractor as claimed in claim 4, wherein the 
vessel comprises two siabstantially identical halves (3,4) 
joined at a medial plane (2) at which the edge (11) of the 
diaphragm is fixed. 

6. A fluid extractor as claimed in claim 3, wherein the 
diaphragm has a generally tubular portion (114,116) 
extending between a fixed edge (111) and one or both of the 
said peripheral regions (115,119) at which it undergoes the 
said substantial angular deviation, the peripheral regions 
being arranged around the tubular portion. 

7. A fluid extractor as claimed in claim 6, wherein the 
other (115) of the said peripheral regions is at a 
peripheral fold (115) in the generally tubular portion 
(114,116) of the diaphragm. 

8. A fluid extractor as claimed in any one of claims 1 to 
4, 6 and 7, wherein the vessel has a removable, sealing lid 
(102) incorporating the outlet connection (103), a fixed 
edge (111) of the diaphragm being fixed to the removable lid 
and the diaphragm depending from the lid. 

9. A fluid extractor as claimed in claim 8, wherein the 
removable lid (102) incorporates the inlet connection (105). 

10. A fluid extractor as claimed in either of claims 8 and 9 
as appendant to claim 7, wherein the lid has a depending 
cylinder (107) extending inside the diaphragm as far as the 
fold (115) for controlled, rolling movement of the 
diaphragm. 

11. A fluid extractor as claimed in any preceding claim, 
wherein the extractor has a flat bottom (121) and the inlet 
connection (103) is remote from the flat bottom. 

12. A fluid extractor as claimed in any preceding claim, 
wherein the maximum volume of the separate space (122) is 
less than the maximum volume of the receiving space (123). 

13. A fluid extractor as claimed in any preceding claim. 
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including ribs (20,21;120) on the inside of the vessel 
radiating from the outlet connection {15;105). 
14 A fluid extractor as claimed in any preceding claim. 
Wherein the flexible diaphragm (12; 110) is of vacuum-, blow- 
or dip-formed elastomeric material. 

15. A fluid extractor as claimed in any preceding claim, 
wherein the inlet tube (16; 104) has a nozzle (18) adapting 
the extractor for extracting mucus from a nostril of a 
neonate and the outlet tube (17; 10 6) has a mouthpiece (19) 
for human suction on the outlet tube. 
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